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COMPLETE SPECIFICATION 
Recovery of Aliphatic Acids from the Ozidation Products of 
Siydrocarbotts 


Tta DzsnLLBBs Company LiMtm>, a 
Ogngwny, of 12, Tcr0iidieii Street, 
cmbarpii 3, Scodanda cb heneby dedare die 
jnvendon, for wfaidi we pcay that a par<*nt may 
S tenante d p us , and the mediiDd by which it 
18 tt> be peifofMiff! to be pamcolatly described 
in azKi by the foDowing satemeat: — 

The present invention relates to a process 
for the production of pure fonmc and acetic 
10 adds. 

^ is an d)ject of the present i uvmii on to 
facilitate the separaiicm by distiUarion ol acetic 
and formic adds from ae oxidation ptrodncts 
of paraffinic hydrocarbons, for example the 

15 lower parafl&is. It is a further object to separate 
Attc adds, either oi^rther or sqxoatdy, in a 
mmidegree of purity . 

The oridarion products to whidi the process 
of oar mventitHi may be applied aie obtained, 

» for e xwnpac j in the ligmd phase oxidation of 
lower paraflSus as dcsCTibed in our Spedfica- 
tmns SgosI Nos. 743^, 743^ and 
743^1, and m oqjcading Britiah Appto- 
25» Nos. 1051/53 and 11469/53 (Smal Nos, 

25 771^1 and 7<S7;290), 

The conqjonents <rf the liquid oxidation pto- 
dnct obtamcd may be classified as (a) volatile 
non-addic ooddation products of bdling poant 
im to 99' C in die presence of water, hcrcin- 

30 ate ttfarcd to as "Hgjit cnds^ (b) water, 
(c) alijdatic monocarboayiic adds w 1 to 4 
5^^?. (d) hi^ boilmg residnes, 

incindmg higher adds. The rdalive prcqjoi^ 
^ ounqKinenis (a)— <d) may vaiy 

35 widdy, dq^endiisg on tihe feedstock 
md amdififflUj without affecting the ptoceas 
of the invcsitiaQ. 

. ^^ roch a Kqnidoadation product is anl>» 
IJJ™ to a normal fractional distfflatiDn, then 
2™^.™ ends and water preferably with 
me aid of an entrainer have distilled over, the 
"Ooooffboiyiic adds <£ 1^ carbcai 
on be distOled ovw as snccessivc fracdiBu. 
As t ornuc and arctic adds are difficult to sqper- 


ate from eadi odier by diictiliaij^n, they are 45 
subjected to a farther operation to sqanae the 
two aanponents. No matter how carrfdiv the 
Bj^arion of the «li^ ends" is carried out 
dormg this fraoi f mal distillaticm of the orida- 
tton product, die formic add and acetic add 50 
OTcaons are, or the mixed foonic-aceric add 
OTcttm is, found to be rtmtnmir.^^ ^ 
tt^nnttes ifrtudi may impart a cdour and 
fadgn odour and v^udi also may be detected 
by analytical mejthoda, lor esamide those used 55 
to detect the prescttce of carbonyi and ester 
groi^ 

^ ^ found diat if die mixture of 
w^and adds of 1 to 4 carbon atoms is 
separated from die higher bdling rraidues, 60 
pncff to ddiydration and fractionacon to separ- 
ate the individual adds, there is a considaahle 
wapcoTcmaa. in die purity of the f onnk add- 
aceoc add fraction dytained. 

Accwdin^, the present invention is for a 65 
prroea for the leooray erf formic and acetic 
ac^ frtai ttc product <rf the liquid rihase ood- 
dm^of paraffinic hydrocarbons with a gas 
comiffiamg molecular oxygen, said product 
oontommg (a) li^ ends, as hcre&bcfote 70 
octood, (b) wata-, (c) ahphatic monocarbo^lic 
acids <rf 1 to 4 carbon atoms and (d) hi^ 
ocHlmg residnes, irfuch ccmmiscs distilling die 
product desiraWv from ^rfndi all or part (2 die 

have Seen rraoved to sqsarate from 75 
die hi^ boihng residues a distillate cnx- 
tare comprising wator and tiic aK ph ati c nijwK>- 
rarbo^ aids of 1 to 4 carbon atoans and 
fteteaftcr ftactianally distilling tins mixture, 
after re moval erf any remaining li^ to 80 
reower the formic md acetic 

During this distillation of the oaddatioa pro- 
duct small amounts of vofatile, coloured, nna- 
aadic inatorials baling up to 99* C m the pre- 
sence of wateij f<ff egrmple Isetoues and e£n 85 
me jgodiioed, probably as a rcsuh of the 
decaamosttton ox oridaticnL of comsoamtB of 
the residnea. These mKwuadxc KSSaams co- 
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discQ widi die " "gm r* * of y!2Ssx and mono-car- 
bo^lic acids dt one id four carbon atomsy and 
Biehaemafter refetroi tx) as snb»diaiy light 
Olds " TT'^*^3 aM»m^ the separated f onmc 
S and acedc adds &actifsi subseqoendy obtained 
is of imprD ved purity ootniwred with that 
obtained Bythe known method of straight firac- 
fTftngl dlsmlation} there may sdQ be f ocnd 
H i iHtuiim vt^atile imparities in the funnic 

10 addrecetk add fractions obtained. While the 
presoice of dxese ?Tn|Hiii»?e^ may be tolerated 
^Tpdicadons of the aads, for many 
Bpp1i <;!iyti op ^? these impmifie? cannot be tole r - 
?tH F^ n^ they may i"'part an und esirwhle 

Id coikixir or th^ may show a tendency to osidise 
and tfaos xp ooataminats the adds of the pK>- 
docCB inm whidi the adds may be cosvertcd. 
Itoe partiailaii^ in the case of acedc add frao- 
tioDS mcce may be prodoced an nxsaoceptahle 

20 residnal odonr after naxttaHsaticn or die add 
may otherwise fail to to the stringent 

It has farther been f onnd that ihese^ rgrmmv- 
ing nndesirable i m^iui t i es may be elxminated 
25 or rednced to negiigihle propuitlans by subject- 
ing the miztnre of water azui adds to a forth v 
distillation c^jciationa following its separatmn 
from the H ghr ends sul residues, in which the 
fcBctianally distilled to remove as 
30 distsDaie the snbsidtary light ends. Upon snbse- 
ffDCDt ftff ^ i y i mi flw of the focnuc and ^etic adds 
man the base prodnct of this last distillanon^ 
for ir^funf by removal of water followed by 
faKqjnniii difri^^tf^*^ we have finmd diat a 
33 f'M'ni g' add-^cetic add fraction may be 
obtained which is vxrtxially rolmrless and free 
from cs ft T or carbon^d ifppn^'yrea &nd farther 
that there m^ isolated nom tins fraction^ or 
fynrn the r rr"^ Cj to Q adds after zemoval of 
40 vmter, a pure acedc acid i;i^iidi satisfies the 
industrial requirements and has 
littlg Qt no residnal odonr after ncuttalisatian. 

Aorardin^bf, a preferred embodiment of the 
pscsQit inveodnn com^ctses die steps in the 
4S sepaxation ol pur e firactions of formic add and 
acedc acid frcnn die prodnct of die liquid phase 
ff»wfBt»"» of pazaflte bydrocarbons with a gas 
ising mdecular osygcn, of dis t il li n g die 


product, desirably from which all or 

TO part of me ligjn ends have already bam 
icmoved, so as to sepuiaie a mlxuiie of wttict 
gfwT BiipimtTg monocarbaac^ic adds of I to 4 
i^fytfi atoms from the ^g^"* hoilnig reaidnes, 
vmA t^gn soijecting diis mixture to fractional 
SS Att tj^^rm to remove as diffTflHTr snbsidiary 
Ttpht ends bailing- up to 99^ C in tiie joesenoe 
of watcT) prior to sepatadsp the £sanic acid- 
flffftig" addfracdon hj fraconnal distiOatkm cf 
diexcsidne. 

The sepeiadon of the of water and 

the ili photip adds of 1 to 4 carbon atoms from 
die xesidnes may, for example, be carried out 
by fTiRtt Ti^tfiftn widioat fcactionaTing, or 
preietahly widi the |SDvision of a fgrtarn 
$5 degree of tectionatiQn by means af a &bc- 
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tionating mlTwnn and reflux. The separation 
may be carzied om either under rednced pres- 
sure or at atmf»phcric pressure. The residues 
from tins distiHadan nsy be o x id ised or 
recyded m the oxidation soge as for example 7l 
is described in British Ap^kadon No. 114^/ 
53 (SerM No. 767^). 

It has generally been found dm'rable in this 
distHladon to restricr the tempoature of the 
slin base to about 160= C In this case it may 75 

advisable to operate utider vacuum to obtain 
masdmum siil u pm g of nn ^^ 

The prelinunary disdUadon of the oddatiog 
prodnct may be carried oot so as to remove 
only part of the volatfle products as the light 80 
end s fracdon> the remainder being removed 
togedier with the subsidiary li^ ends. 

If so de^red, the distiHare comprising the 
subsidiary light ends may be allowed to separ- 
ate into two liquid phasG, wMdi m^ be 85 
sqparai3ed so that all or part of the upper liquid 
piuse is removed^ any remainder mis ^^per 
liquid phase being returned to the sliu as 
r^uz; and all or parr of the lower liquid phase 
is returned to die still as refiaz» any reminder 90 
being removed. Of the two distfllare liquid 
phases, die upper phase ccHiauns die bulk of 
the impurides whose removal &om die adds 
is one (tf die objects of our kvendon; these 
impoddes however may widi advantage be 95 
re^ed to die oxxdadon stage. The lower 
liquid phase of die distillate is mainly water, 
and part <7 all of this may desirably be 
returned to the still as rennx while any 
remainder is removed from the system since in 100 
this way a certain degree of dehydration may be 
achieved. It is important, however, that there 
should at all times be a suilident omcentradon 

water in the base of the siill at this stage 
to ensure complete removal of die hi^mrities, 105 
and any dehydradon cuccted should not be car- 
ried oot so as to reduce the concentration of 
water in die base product m below about 8 — 
10% bywdfijit. 

like following examples arc given to illus- 110 
trate the process of the present inve&don: — 

EXAMPUS I. 
An oaddaiion product, obtained by the Hqnid 
phase osidadoQ at 160'' C and at a pxessm e 
of SOO pounds per square indi gauge of a para- 119 
ffinie hydrocarbon fraction of booling range 
15°— 95' C prepared by die strd^ distilla- 
don of a .Middle-Fast petrdeum was fracdoo- 
ally distiOed to r e m ove comptody die li^ 
ends boiling up to 99° C m the presence of 12C 
water. The base product from this distiDadon 
was freed from the lugher boiling compounds 
by distillaixm throuah a fr&^non^nng cffTtitniy 
pocked with glass ndkes and eotuvaknt to 
about 8 theorcrical plates, at a reflux ratio <rf 121 
1 : 1. The crude mirturc of water and the 
to C4 adds thus obtained was subjeaed to a 
further fiacdonal distillation throogh a packed 
column up m a head temperature of 99'' C at 
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atnao^Acnc ^csxmt vrinch produced a fanfaer 
1^% by wqgtr apmaximatdy of subsidiary 
ligr cads, subatamfflny nanral material of a 
tegty^ofw^ colour, which distilled over as a 
5 heseroazBotrojpe witih wata coniaiiuog a smnn 
mDOK of aad After ttaawval of 
ttome remmndfiT was frscdomted tfaioagh a 
oQinnm pa^cd widi dass hdices, first in. the 
p»ace of isqpropyf ether to remove water 
10 ma mm © sepame a f oonic add-acctic add 
cactiaii, boilizig at 100° to 119° C at 760 
mrony mssure. The formic add-acetk acid 
qua obtained waa ahnost cdouiiess 
an d con taiixed by analysis the foflowing 
a amoonzs of mqTndties:-^ 

^^"^ minieqa^alaitB per 100 enDns 
GBxtaiyi OBBpomds^JZ nuOiequivalaits 
per luu gnrms 

EZAUFIS 2. 

Aa aridaaoBQ ptodiKt prepared by oxidisiDg 
mcaaM feedstock as was used in Bzanmlel« 
IvXI C and a pressure of 600 pounds per 
square gauge, was fractionally distillecito 
renuy^e die ends boiKng up to 99° C in 
™ V^S^osx of water as con^etdy as pos^ 
saafc^The base product from this dfestillarion 
J™ from the fai|}ier boiling comptHieats 
°y dMjinBtion through a fractionating cohmm 
packed wtth ^ass hdices and equivaleat id 

^'^"^^'cal p^ 
1:1. crude mixtnre<rf water and C toC 
aods thus obtained was subjected id a farther 
fractifflial distiBation tintm]^ a packed colnnm 
^ahead p3npcratureof99° Catamifvip>im> 
15 pre^c which produced a furtiier L5% by 
ww^tt of substantially neutral materials oi a 
yoiow' aaour djstxiling over as a hcteroazco- 
tropc wi^jrater containing a small amount of 
Ati j^"*' removal of mat imp ti ri K ^^ the 
40 rmnute was fractionated up a column pacioed 
wufcdaK helices, first m die presence of iso- 
i^vp/ledxer to remove water and then to ^par- 
add-ftoedc add fraction. bSinff 
atl0a° tDll9°Cat7«)mnLm^ry^ 
fonmc add-ficetic add fraSon 
tirns recoveied was colourless and canrurnfA no 
detDctMle ester or carbcayi inqjurity. 


latio of 7:1, the colunm head tempcratme 65 


Example 3. 


An om^uoin jwoductprqjaredby ojddiaing 
as was used in RTPn^ Tf> T 
at 170 C and a pressure of 600 pounds per 
K^mcmdh gange;, was fractionally distilled in 
a ooodnma ami at atmospheric pressure to 
igno re me more volatile ends- the bf«d 
» tonmcratore bdng 60—65° C The still base 
product was di^xlled at atmospheric pressure 
trwn hi0KT boilmg material in a continmnis 
ttin Qi about 30 fieoretical pJates widi fcao- 
60 SS!l?fto^ head temperature bdng about 
r2r" ^ ^ ® remove subsidiary 
MQt ods^ 4e erode nrixtnic enrninnW TOter 
5r ^. j^ ?* thus c^tamed was fed id 
tne aaormBt of a oasuaonous diHttnftKwn 
a of 30 dieocetioal platesi onda a r^uz 


bemg sbaar 95° C and die total ui«maie 
abOTtl2% of die fettL The stiU base product 
irom tins distiHation cohmm was ddiydratBd 
uamg isopropyl edier as the entrap 
imnous stilt and die -dchydiated adds tiius 70 
oromed were fractionally disrifled m a batdi 
stiu to recover the famic^cetic add ^n\m 
boflmg ar 1C»« to 119° C at 760 mm. miS 
airy pressure. The fonnic add^cetic add fcao 

was colourless and coniained no detect- 75 
amc ester or carbonyi im puri t y . 

Example 4, 

^ Th e app aratus en^iloyed in die process 
tQWOM^ 18 shown diagrammatically in the 
mom^smns diawmg, An oxidation producL 
owanwd by the liquid phase oridatian at 170** 
- fflwaa pressure of 600 pounds per square 
mdi BOTge, of a paraffinic hydrocarbon ficac^ 
torn ci boiling range 15 to 95" C prqjarcd bv 
die Btrai^ distillation of a Aiiddk East petny S5 
l«im, was introduced by Imc (11 into a coa- 
tunyns stm (2) tyoated at a head temperature 
c^al^60;~6^fc Fromdieh«5^^ 
BtiE tixe vt^tik Ix^ ends were removed by 
Imc (3), and from die base of die stiH, die base 90 
prod^ ccHnpdaing die adds were removed bwr 
imc (4) and applied m a omtinnous still (5) 
of 5 to 7 dieorctical riates wherein die base 
^oduct vras fractionally distilled n> separate 
the o^mpmire of adds from die hi^iolb^ 95 
mg T natm a l ^ the column being operated at a 
h<ad temrcrature of about 100— fio** C The 
h^ b^g nadues were taken off by Ime 
(6), and die Astillate comprising die aqueous 
to C^al^>hanc aods was taken off by line 100 
md fed to a continuous distiHation column 
W ot approximately 15 diearctical r^qr w, the 
refinx ratio bdng about 9: 1 and die head tcm- 
^^?^^2P!? ^ <i«tillate bdng 

K.^- ^ ^^7^^ ^^"^ «»npri^ X05 

subsidiary light ends, was passed hyUnt 
{9)ro a phase separator (10) wtet die distil, 
toe sqwwed mm two phases, all or part <rf 
^etower liqmd^c and/or part of die upper 

5^ ^ Attorned to die stSl ^ UO 
ranx, die rcmamdctB bdng removed. The 
base produa» comprising die aqueous adds, 
was removed by Ime (11) and paSed to 
anuous dehydrating stiH (12) .using iwnro- 

pyl^er ascntramer,Thcovethead8feQmriK 115 
rahmm were taken to a phase separator C13\ 
&e s^arated isc^iropyl cS^ laySretutned to 
toe cdMn and die water removed. The still 
bawprod^ COTmri^ 

passed oy ime (14) to a continuous still 05^ 120 
tnme ttducnc aa entrahier m die sria (151 llic 
ojerheads from die cohunn were taken to a 
P^K«2ptt^ (1 6), die bwer layer con^ 
tog formK: tod bdng taken off aii die u™^ 
layer coagnstog tohienc bdng retnmed to die 125 

lli^ to 8 contmuoQs fractiaaiation still (18) 
to sqantc as die ovedieads by Ime (1?) a«tic 
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addj wbidi wzs finaHj <3ist31fid to remove 
traces of tx^nme and fonnic adi The sdll base 
Tsoduct lenuwcd by line C^O) crinrnrisrd die 
hlpHPTj Le. Q and Q alipbadc adds. The 
S acetk add thns obtained was completdy 
oolifailesss '^^^^^"^ no detectable amflunts m 
estea or tet oi ric amspoands and compietEiy 
g qtf g p jitf^ die zeqmrementB of Bzhish Standasd 
SpedficadoD, B.S. Na 576:1950. 

j^O "Bf way of oompazisQn a sample of die 
aqneoas f^"*^*^*^^ as rmed in Example I was frac- 
tinpitgfgrf in a fr?^""«tmg colmnn of sbom, 15 
tiicGRtical r^fl^ padxd widx ^ass helices. 
The fr >rr"^g add-«cctic add fracdon of boil- 

15 ing pdat range 100'— 127'' C/60 nmx. mcr- 
cnzy was brown in ooknir and contmned die 
foUowing mni m n t gI inmnntus:— *- 
"Beta — ^16 miHieqoivuaiis per 100 grama. 
Orhooyl compounds— 17 miniequivaleDta 

20 per 100 gams. ^ 

A&BTiiemialisadoa wsdialkahastztmgresi- 
dxBl odour ol hi^icr ketcmes and esters 


la die esampiles <tf oar British Sp ec i fications 
Z5 Serial Nos. 743^9, 743^90 and 743^1, and 
oar co-pending Applicanon 1051/53 (Serial 
Na 771^1) are described processes in whidi 
lower par^Sns are oxidised in the liquid i^iase 
to prt)dace lower aliphatk: adds, and in wbax±. 
30 die < m'?gt^"" toodnct is distiEed to iccxwcr a 
i nl it ii i e of acids of 1 to 4 carbcm asanas and 
water. The ^*wmt of the present q>plicBt£an 
are to be read as not mdoding anything 
riotmpH in the daims to diose exantples of 
35 diese Bdti^ aped&adozts in yfbach the 
recovery of fonmc and acetic adds b y the 
saaaaian. of a ftactian coa^idsing a nuxtnre 
5Ci to adds and water, followed by the 
fr flgti^t distillation of this fraction to recover 
40 formic and scene adds is described, and in 
tiiose f^fttnw of co-pending Application Ka 
1051/53 (Serial ><a 771^1) ^udi also 
i^r fridQ diis recovery step* 

Subject m die fcKcgdng dSndj a ii ncr what we 

45 daimis: — 

L A process for die recovery of tocmic ana 
acrd c adds from the product of the li tpaid 

p^tttt^ ^yj^attfln nf pj|Hiffifrfg hydmcaifamis with 


a gas wm i " ' ^'" C molecular oxygen^ said prtH 
duct contal^ag (a) ligjit ends, as hereinbefoie 50 
defined, (b) water, (c) alii^^c monocarbo- 
xyiic ari^g of 1 to 4 carbon atoms and (d) 
higgler boiling residues, whidi compnses dis^ 
tilling the product desirably from whidi all or 
part of the ^ighg ends have been removed, to 55 
separate from the higher bofling residues a 
distillate mixture comprising waier and the ali- 
phatic maaoaibaxy^c adds of 1 to 4 carbop 
atoms and therttftcr fracdonaEy disdllmg diis 
mixture after removal of any remainiog fight 60 
fnf i«>3 to recover the f onxdc and acetic adds. 

2. A process according to Claim 1 whereui 
the i pi y^ i M' * ^ containxng water and the al^jfaatic 
nHmocarfaoa^lic adds of 1 to 4 carbon atmxis is 
first distilled to lanove as distillate subsidiary 65 
h'g^r cods, as herembcfore defined, ^lilc die 
concentratiQn of vraicr in the base of die still is 
maintained above about 8 — 10 and there- 
after the base product is fracnanally distilled 

to recover the formic and accdc aaas* 7J 

3. A process according to Garni 1 or 2 
wh^em at least a pordon of the li^ ends is 
separated by distilladon prior to said disiiDa- 
non process for separating die miactnrc contain- 
ing water and the aliphatic monocarboi^lic 75 
adds of 1 to 4 carbon atoms. 

4- A process according to any of the precede 
ing dauns wherdn the miztore tcompristng 
water and the aliphatic monocarbox;^ acids of 
1 to 4 carbon atoms is scpararrd from die 80 
higher boiling residues by a flash distillackm. 

5; A process according to any of die C3aims 
1 — ^ wherdn the mixture of watet and aH- 
phatic carboxyiic adds of 1 to 4 carixm atoms 
is sepanited from the higher boilii^ residues by 85 
distxIbtiDn under vacuum at a stiH base tem- 
pctatcrc of about 160" C 

6. A process far the recovery of formic and 
acedc adds substantially as described in any c£ 
the examples. , , ^ ^ 

7. Formic add when prepared by the pro- 
cess of any of the preceding daims. 

8. Acetic add when pr^jared by the process 
of any df the preceding daims. 

N. F. BAKER^ 
Agent for the Applicants. 


PROVISIOMAL SPEOHCATION 

Recovery of Aliphatic Adda from the Oaidation Products of 
Hydrocavbons 


95 We, The Disthlehs Compaky Lzmiied^ a 
Biidah Campany, of 12, Torphicben Str^ 

' Biinbar^3,Scodand,doherebydedaredii8 
isventvm to be desoobed xn die fdlowmg 

100 The present inventian relates to a process 
foac die pto dn rt^'"" of pore formic and ao^ 

It is an object of die pre sm t inventimi to 
^diiiate the s^araiian by distilladon of aoedc 
IQS and fonnic adds from the o ridario n pro dnas 
of h ydrocar b o ns, for examine die lower paiar 


ffins. It is a further object to separate diese 
adds, either together or separatdy, in a high 
dffiiee of purity. 

The osodadon products to which the process 110 
of our invention may be applied are obtained, 
fcr example in the liquid phase oxidation of 
lower paraOms as desaibca in our copending 
AppIicadOTS Nos. 25789/52, 25792/52, 
2579^/52, 1051/53 and 114^/53. The com- U5 
ponents of the liquid oxfdation product 
(Stained ma^ be classified as (a) voJaOe ncni^ 
addic oxidanon products of bmlxng point up 
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<rf 'rater (" Hritt cads 
£?i^'JS immocarbtayiic ad<k 

*5 V^rtw atoms and (d) hfo^Vr boilinE 

* axidadon prodoct is sob- 

jofittl to a xwnnal fractional distiUaticm, djcn 
aaa rajoval by disdUatiaa of "light ends" 

10 acids of 1-4 carbon azoms may be distined 
om as acccessive fractions. As fonnic and 
am: aads are difficnk 0) separate by dist^ 
o^t^ are twiafly recovered as a sm^ 

^ conqjoneais. No 

i^ght ends" 3s canMd out firiog this frao- 
diatfflatiQn of lie oxidation prodacL tiie 
foam; acid and acetic add fractSnTw the 

contammated by amnttities whidi may 
JKJl'S^J^i^^ «^ 2nd which 

Z5 of carboayi and ester groqa- a"'^^**^ 

«f ^ ^J^^^^ ^ in^^ow 0* adds 
4 carbon atoms and water is separated 
aom the rcaidnes, prior to dehydratiaTcmd 
n ac ti rni fl trnn o separate llie indmduai acids, 
z5L*!x® oonflddcrable improvement iniSe 
of the formic add-acctic add fraction 
oDtainea. 
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P'*^ invention com- 
M sqwration <rf pare fjoc 

» Ogf afemmaodandaasticad/frtantiic 
ffl^J?^ frf W hydrocarbons of 
cUstilKng the oadation product so as to separ- 
^aj^TO of water aiui the lower aliphldc 
ffimocarbopdic adds <rf not mote than 4 car- 

tneraafter factianatmg tiiis mixtare. 

Oesoib^ small amonnts oi volatile colot^ 
^«idic materials (for oomple ketones and 
otera) are produced, probahly as a result of 
ttc decoamosmtm or oadation of componentB 
^faewa&i^and tiicsc nm-ad^ 
ooKgsffl widi die mntturc of water and mono. 

fS? the separated f oimic and 

amc acids fraction so obtained is of inmtwed 
ra^ coc^ared widi that obtaincdX die 
fe^wn method at strasgjit fractional dutiUa- 

33 me mqiarities m die fonmc acid'«cetic add 

may be tolerated in seme appEca- 
die aods, £w mai^ ^«&ationsthwe 
im S?*** ^^T?^ ^ ^^^^catcd 8ii« 
00 iam an tmdeairahie cdour or diey may show 
atwtegrtoandise^ 

me acidi OF Hu> m iu l 1.1^ . 


f«n^iMtion « the «dd may otherwise fafl 

A^^i and adds a fel 

Tojaile tlan foamc and acetic adds. 

taae prodna of tha last distillatiar fe 
fflaanobrionoTOl of water faUo^S^^ ^ 
timal dwflbtion, we have found am a £^ 

LE^S^ colpmtes and fi« from este^oS 
hf ^^^rij^wSf^'i^il^ that therein^ 
be BcdaiBd from tius firaction, or frum 1^ «« 
mixed adds afttx ranovdlf , JJf 

ffl^tosQBd leqniremcmj and has Kttle oTm 
aadnal odour after nentraliiaiicaL 

AwKdingiy, die preferred ombodioient of on 
^SSSJJf'I?^ f^S^ises the 8t^ S 

^ S^^l^?!^""* of fonnKadd 
and acetic »ad from die QxidaiiOT nrodnctsirf 

to^, dtaMHy from whidi the TOlstflT^ 
aoAc products have already been 

»tD8^jittte a miittnre of TOter and 
JMOJW^owlic aods pf not more than 4 cat^ 
tao mmu faan the higher boiliiig residues, 

du^awn to remove as distillatB aTtite 
niatenal presait whidi in tie presence of wiS 

" ^aSS»*7 ir^ ^ ^ »^ 

ilie ojaration <rf die mixnire of water and 
S?^ ?f 1 4 carbon a^fSS 103 

^^""^ feictionadn& « 
with dtt promon rfT^aS 
d^of fiactKButionby means of afa^ 
t^mng^mm and reflux. Thesqxn^no 

OTe or at atoorafaeac pressMt The res^ 
^dus jistiW may be aaidiS^ 
«7^»tte oadation atagea as fa eample 

MJilll is satsaaj been foond deaii^ 

2J! ^ «t2.J»« .» about 160* cUdS 

wa^jtt^obam maximum striMiDg 120 
emhmiTinpnt of the 


Ae«S*riL. A^^J™.™" °* contammae 
«aad» or die products jnfi» ^cfa flic adds 
Srf.f2r°^^**«* particolarly in the 
« SSLf ^»«^ W be pro- 

S Sued an imarrrpniMe lesidaal odour &a 


AccM^ to asodtei caug«^ _ 

wfflOTC vnla^ aeutnd aaidatiim 

«« w M to remove Sty^ 125 

™™ndabeing mnoved toge^ 
nrattri mpuritia whose leoSral fiwTSe 

tion dwillatkin of the miante <rf wWttS 130 


alqdiatic adds of 1 to 4 CBrbon acorns, afttr 
SBpancdm liiereof £ram the higher baOiDg 
reaidnes. 

Aooffdxng to another embooinient ot the 

5 piooess of tiie present mventiaD) the disrOlate 
obtBined by die distniatiop of die mktoie of 
water and n^r^"'g adds of 1 id 4 carbcai 
fltwwgj ffter sepaiatioi from residues, which 
Donmlly sqeiates into 2 Hqnid ptsises, may 

10 be Bfpmf<^ so dm all or part <s the upper 
liqcdo^iase k remcTvedi any reiDainder bong 
letnmed to the sdll as r^nz; and all or port 
of the lower lu^nd phase is iiuurnrd to die 
Gtfll as xcfluXa any remanider bemg removed. 

IS Of die two T lf«*Hfot^ liquid phases, the upper 
ptiQw < ^ "^ n ya i nc dlie bulk of the impurities whose 
cemoval ficom the adds is the ol^ect of oar 
iQveDtiaa; these however may widi advantage 
be recydcd to dxe oxidffTinn stage. The lower 

20 fiqnid phase of the distillate is mainly water^ 
and part or all of to may des i rably be 
removed from the system smce in dris w^ a 
ffytgrp d^Tce of dehydndon m^ be aduevisd 
It is important, howcvera dat there should 

25 at an thnes be a fmffiriftnt concentration of 
water Idt in die base of die sdll at diis stage 
to cnsorc mmj^^ removal of the impuri- 
ties, and Btxy debydxatian efffctwd aho dd no t 
be ffrmrA Qot SO B8 to ceduce the Gonceotzar 

30 don of vater in the base |ttoduct to below 
about 8—10% by wdgjtt. 

The fiiDownig esan^les are given to Hius- 
tt yr die process of the present invention:-— 

BXAMFLE 1. 

35 An oxidatoi product, obtained by the 
liquid ^lase oadaticdi of a parafSnic ^dro- 
carbai fraction of boffiiffi range 15°-^° 
was ftactionally distilled to remove the hffxi 
I comptoely. The base product from Ais 


40 ^ fffTf"^^ was freed £ram me higjier boiling 
c umponn ds by di?rfpo^'"" im a fcacaooanqg 
cdumn packed with ^ass hdioes and e qawa y* 
twir tt> about 8 theoredcal plates, at a reSnz 
fftffft of 1 : 1. The crndc mixnire of water and 
45 die B€id8 thns obtained was subjected to a 
fnnher fmcrional distflladon dafoug^ a 
ccdnmn iq> to a bead tenQxrature of 99 Oat 
atmospheric pressure which prodnwd a far^ 
ther 1jO% by wdgjit airerojdmatdy of substanr 
SO tfany twrrtrnf material of a faridic vdlow odour 
which '^^'^tf^g^ over as a heteroazeotcOTe widi 
^THtcr giT i TH i iMug a small amount of add. After 
wwiiwnl of diese in^nmdes die remainder was 
fndhm^ xjp a coltmm packed with ^lass 
55 helioes, first in the pr e sen ce of isc^opyi ether 
to xooove water and then to sqsamte a fonnu: 
qi^fiLii/virir add finicdon. The fbcmic add- 
fl Cf tlr add &acd<Hi thns obtahied was almost 
CTlffffl -l#M and ^'*w»^">gd by analysis the fbflow- 
0) hig H ti i*""' ^ of zmporxties:— 

^^ter— 02 nomeqidvalaxts per ICQ grams. 

Gbtbonyi compomid»— Ojt mDlieqaivalents 
per lOOgcams. 

BXAMPLE Z 

0 An andation prodna dmaar to that nsed 


in Example I, was fractionally distilled to 
remove die ends as comjictdy as pos- 
sible. The base product from this distillanon 
was freed from tnc hi^cr bdling components 
1:^ distilladon ap a fracdonating cdiimn 70 
packed with glass helices and equivalent m 
about 18 theoretical plates, at a re&zz rado 
of 1 : 1. The crude mimire of water and adds 
thus obtained was subjected m a further frac- 
tional di?=t ni ^'"" through a padced column to 75 
a head tonpetature of 99^ C. at atmospheric 
pressnre which produced a further 13% by 
weight of substantially neutral materials of a 
yellow colour tl lulling over as a beteroazeo- 
tnme with water containing a sznall amount ci 80 

After removal of ihesc impurities, die 
remainder was fracdonated tip a cokuxm 
packed vnth glass helices^ first in die i^esenoe 
of isopro{^ ether to remove water and then 
m separate a formic add-«cetic acid fraction- 85 
The pure f c^mic add-acedc add £racdon thus 
recovered was colourless and contained no 
detectable ester or carbon^ impunty. 

Example 3. 

An oadatUm product similar to that tised in 90 
Example 1 was fracdonaUy distiUed in a con- 
dnuous still at atmospheric pressure to remove 
the more volatile light ends, the head tempeca- 
tuic being 60—65° C The still base product 
was T^ I^ T*^ ar aanosphcric pressure ficom 93 
higgler boiling m^rerhi\ in a continuous sdll of 
about 30 thwreticai plates with fracdonatioo, 
the h ffT f^ tcmperamrc being about lOO^llO* 
C The crude mixture <tf water and acid thus 
obtained was fed to die mid-poxnt of a cm- 100 
dnuous ttictflbm nn cdtUDn of 30 dieoretical 
places, under a refinz ratio of 7:1, die cohimn 
he»i temperature bdng about SS"" C and the 
total distfflate abom 12% of the feed. The 
sdU base product from this diffTm'B"nn cdumn 105 
was dehydrated using isopropyi ether as the 
f iina m*^ in a continuous sdll, and the 
dehydrated adds thus obtained were fracdon- 
ally distilled in a batch still to recover the for* 
rmcv iicgrie add firactiotL The formic add llC 
acedc Cca^on was cdoudess and contains 
no detgcfaWe ester or cart>oiiyi impnzi^. 

Example 4* 
An oiddatiaii produa obtained by the liquid 
phase oTidation of a para^Wc hydrocarbon II! 
Itacdon of boiling range 15 to 95" was 
fractionally distill^ to remove the vdatHe light 
ends in a continuous stilL The still base pro* 
dna obtahied was fcacdonally distilled to 
separate the crude adds from the higjier boil- 121 
ing material m a condnuons still ^ 5 to 7 
tfaeotedcal plates. The distillate comprising 
the aqueous aliphatic adds was fed to a con- 
tinuous dxstiUladon cdumn of apprcndxnatcly 
15 theoretical plates* die reflux ratio beh^ 12! 
abom 9:1 and the head temperature 90 to 
95'' C9 the total disdllate bemg about 10% 
of die ted. The stzE base produa obtained 
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^5«^^^rated in a ctmtimxona sffl 

prop^ ate as cntraincx and tiie fanax acid 

was ttei separated fram the dried ackJs bv 

mtramincmwidiiDlncaemac^^ 

^ rase F cduct tima ckstamed was faction. 

atcd thrcn^ a condnnona sriU tn secoate die 

^te wd fcro tbc higher aliphaticS^and 

dialled to mnove 
fmmic aod. The acetic add dras <^namcd 
^ o;^«d ycdomiess, contained no detect 
BU« amomizs of esters of teonic aanponnda 
SiSTM^ satisfied die reqmrSoSterf 

15 By way of compaziaQn a aannde of die 


mxaas oaidate as osed in Branqjle 1 was 

mcamtel in a feacdonating cdnnm of aboot 
15 dworedcal pJates pacW 

Tlic forinxc acid«*tic add ftactiOT cf boilmir 
poMiwge 10()--127/760 2om. meraiS^ ZO 
°;^^<^ apd coniained die foQowing 

amount or un^tu nn^^ ' " 

mxllicqnivBkntB per 100 grams. 

Cirbanyi conipomidfr—17 siOUemiraleats 
per 100 grams. * 

AfncE xMotralisadan wsh alUi a atraur lea- 
doal cdoor of higha tetnnes ^ 
lemai&ed. 

^gODt fior the Apf^cants. 


nay be otitained. 
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